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KttfjvtKY or uit>n^\v()Nt:s kuom ^'oy 

Ut. Nc. O.S-ljfiUSv5 f.:ed tn rji. 11. lUJO- :iOw L'.S- Tmi. : 

FIELD OF THE INVENTION 

The pr99;nit icv«3lioa rchtcg to processes tor rtcDvcncg 
isoflkvQitt& Stem say mQloses. Is acdiiion. \ht pncuot ''-^ 
bvcotior. fclixus ihc rcsuStJC^ piod'^cu conlajDlag ^fla- 

BACKCR.OLIND OF TiIE fNVENTrON 

iMifliLvnncN occur in 31 Vflriery IcijuTnifirou; planti^ ^' 
rrrcliKlina vcjfdzblc pnitefr irvatttiais stt^h a-i .*iyltoin^ 
These compovnclft idctudii Haidsir., 6*-0Ac daidtsji, 
e^'OMal dJidzin. dni^elQ, geciST:iit 6'-0Ac gsusUp^ 
e^'OMal a'S^^ttfW geiiisttia, glysiiio, 6"-OAc-glycitifl4 
C-OMal g:yci(2C styciicii, biocftjuiu A, focsiorrtirxatin, 
acd oaunxcscoL TVpdcdJy these c^xpounds arc u^ocuuxJ 
'j^'iSi the mbcrcoL, ^ttcr S^vor of ^o^'bcans. 

gliicosida {giucojicBK isoflavcQo coojtigsbss «Dd aglucoDc ^ 
isoBarvopcs- tsoflAvoDC giiicc£rdc& have & i^ucosc tnclccuk 
utjichcci to An iso^vcm 3iD:ciy. [scBavo^c CQfQVgttc^ have- 
^idditiODAl moieties attschcd ta ibe glucose cieSecul: ot an 
isai]4voQc ^i2ccslde, for cxkmpje, ("-OAc !;enk5tijt coni?ii3$ 

acetate ;^roup Attadicd to the srx p&siuoa i>r iho ^lucote 
moWcaU a! gcoiam. a^uiooqc isctlavootfS cottsisi sckly ot ' 
aa tso&Avone (iK>le:y. 

Scy comaids tiiree ^'Eatp^ies" of isD^avor.e compDoed; 
liavrog cor[cs|>{M:<Ul^ ^vcoside, coajujate. nod LgtucctC 
tziectbecs; tte gdoistek haaly, the d^dzcin lamjly, ojtd ihc 
^ycitcin ^ily. *Tbc geniSicin faraily inu!uikti the gliuxn'^itfts 
£^»3bA:q; the ui>fijusut£s d'-OMil gcnistiq (6*>mih>f4ilc 
vSl<t of gCDUtia) uid 6"*0.\c ^outin C6''-a3etntB e£ter of 
geciUlb); and the ag;'ucoac gaaiSttilL. 'Hit diidkciz) family 
induites tt»e gtucosdde diudzio; cOA3ui;»:ftg d^-OMft} 45 
i^iczin wd 6"-0Ac dalcSzu:; nsd the agluscAe daidicto. The 
ItJycitcia SiitDily [Deludes Cbe flucraife glyrhin; lix coii>u- 
£2te G'-OMtl glycitlo; and tt< i^acODz ^Lycitcicx. 

la ibe prcducnioo of oooiDQerciaL pcodi^ts. such aa v<g« 
clable p.-oicill contcdiraics, ihe &cu« ba3 l)OCa 10 rcao%-c 4; 
tbesc maUciaU. For ei::sp]c, in & conventiooal praocss :of 
tbe prod-iction of i soy proiex concetxtcAi^ io wtiict scy 
dalxs m Auacted ^tb aa aqueous add or an aqucsu^ 
ulcofaol to rexniwY waief so3»9ie ttaie.-iala C-em ibc ^ 
fiakeSr iDUct; 0 f tbe isoflcvoDcs axe schibiltzod iei ihs evirafi. 
Tbe cT:raa water soluble materials, lodudipg tbe 
coQsvo^es. is soy nsoUsus. 'ITbe wy caoiasses a byprad- 
uii mat-eriil in the proditsiioa of soy prniein a^acenl^a^e 
«hich is iyp]i:;i;ty diiiLortSpd. Soy rn-cbusHcAr tfacrcrore. is an 
LDcxpcQsive izt dedifiibli tovrce af isolb^'OQcs, provided $5 
ib£( :b« i»davo(ae3 cao be scpora^cd {roio ttK soy molasses. 
. ll ba&feecnaJy bteo recoSDiz«d chdi itc iso^avoncs oca- 
laicicd vegetable p^;ejn ir.iLtcnals auc^ is. .scybctiU havi^ 
laedi^tQul value, 'fUe s^luccne isoisvocce arc of particikr 
in.crcKi. Oeni^'fin afx] duulKein muy si^Difl^^^ily redact ei: 
ca^diov^ular rud; ^toru ~PU:il inJ MjtiTin'.;ilian EMnn^cn 
Efiecxs PhsDia lipids of Hmzlfi- Ma^keysT^ Ctrcimr/^oa 
\«]. ^D, p. I2:P (OciObef 199^). GcDisteti; and oiidzeiQ ^rc 
tjsc ;boii£Mto ^dtiee ; be s^nnpioir^^oCcooditioos caused by 
reduced d: altered JcvcU orcDdogeoou»e&crosen iji woaicu. 
sueb AS mcDspausc or prctnCRStruI lynd/ooie. Funhc;, it 
has ittccnity t^ees Kco^arted that agbooae iscdavcQcf may 
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looil^i: iJit ^powir. oi* h^rnan ontv: cslU, suet as hr^jsi 
c3nc;.T jcljs ^nd pnistiic ::nf>i-=i cc"4, :>j5 dcsc/ilyvd in tbn 
fo:]urwio5 articits: "Gcnwclr. InolDuioo of \hc Ctow^lj; of 
Huran Hrcist Citn'cr CxIX IndsperxltntA: TrxiT: Extmij*:; 
Reccpiocs and il;c M-J3ti-Dni£ Rete«ar.c£ Gcoc" l;y Petersen 
acd Barnes^ Biccl'Mticai aud 8icp^iy?itfii kmarzh^ 
Con:nuuiicmions, Vtjl. l^^. No. 1. pp. 6Ci-557, Au^. 30, 
1991: "Gcjiistetft ttod BiochoeiD A Inhibit ihe GfOwh of 
Human Prostralc Cancer Cells bui not Epidcrtwl Olo%1b 
f jclof Kecepior Tyrosint Aut£)pbospl)orylaliDQ*' by l^:tew>n 
aoi Banstt^ Tin: Fmtate, Vol. 22, po, 335-345 (1953); and 
^'SaylKsas Inhibil Mamcnary TiULOrs :a ModeU of Breal 
Cancer' by Dvnes» ct U., MiUageni ard CrjxiftOgeKS in die 
Dm. pp. IIWSS (i950). 

^ Tbe ^lucooc isoflivoncs bavc the follov^iog &cr:cr*l 
^raiular 




wheittn, Rt, and m jy be .sclcuHxS fMm <hc ijmui 

ccii&ijaJuTK of OH and OCH^. Gcaiaeiji bes tbe foraijla 
above ^Itre Rt>-CH, a.-=H, R5=0H. asd 
4^ldr<ia bis site ttProvuU above ^'SKfe R=Oli Ri«ll. 
R^wH» aod R^OH, and ^yciicb bas ttiD fg/niuU ab^ve 
where Rx-*OK» R:f=»OCHj/R^H, and ft.^-*OH. 

It is tbe;e6idre lo'tbe ifiotUvoQes ^ lo tbe iiecovciy of an 
isofiavxte eoricbed maseclkl 6on 50)' OOlas&cs to wbict} Ibc 
prt$c>Di bveouoais direciec. Ths prescot iRveiuiOQ is forher 
dtrcctcd to isoQavooe flueosidcs 4Qd iglUOOnc 
isofisvoDcs— 10 tbe cocvcrsioa of jaoQjr^'ones oC soy inotaa- 
scs tD isaBavoDe glv^csidescsdaglusoae isaflAvooeSt And to 
(be leeoveiy of an iu^vooe ^iuepside eoridsed ^aiertol 
aod ^ a^bmne ^oflavoce eantdcd material fram soy 
molasses. 

Agenw&l pi^ess for coovexiiag ve^^utJe piotein isofla- 
vuDB ciwfugale:! ^0 ai^ucooe isuQavoficb )!> Xaowa, a3d is 
provided in fta. No. 5^7,682 (^s&Vd dati; Oct. 27. 
1 ?9S) nwncd by ?oe assignee of the pcescrjl app;icttion. 

Other prooe^sses are known in tbe im for oorvenitig 
isofisvooe jiticosides so aglvcorte csoflavoae^, sLcb as 
dcM^bcd in Jtp&ocss Patent AppJiatbe 258,659 to Obata. 
ct a]. Svet pToasscs do vai provide Cot the recovery of zn 
l&oGjvqcc enriched iDatchal £rom soy nolassu. Sucb prO" 
sc&ses dsQ do DOt provide feu* tfai; CDOverstOA of iscflavonc 
coQjL£a:c» to [SO^avonc glucosidss or ta ^gjuconc {soSa- 
voaes. FurJKrrsote, these picccsses acbxvc cniy £ moder- 
ate exleo) ofconversioD of isoBavo:ic$)ucasides :o ighicone 
^soQavcaes, aad .xqui/e a &u!»ua(lyJ period of uoie 10 ctTect 
tbis sodeiaic e;Aea\ coDversIoo. 

It uc tbcrerotn 10 irhjciA ofirie ptc-^Di iivvniiun lu (>7iivice 
4n i:«^r;avcrie cnncbed material ^nU a process Cor pnxltjcing 
(he sajtc tion say cnolAsses. 

It is c timber object oX ttxt present xv^niioo to provide an 
iso^avone g^uoa^ide aortcoed n^ieria] and a process for 
^rodvciitg tbe same &03r scy ooLasscs. 

\\ is 5:iL & ILnbcr ob)cct of tte presxt i&^^iior. 10 
pcm'jde an aj]vco«'» iso^^'O0e earicbcd Qater^al ac^ k 
piDocss £oT producicg the ^acne Ctoid soy :3o1bs5cs> 

SUMMARY OF IHE tNvehmON 
Tbe present iDveouoD M io isoflavocie enrichxd nut^hxl 
and a process for rccovsciag ibt sace a soy ojoUsses 
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rjiau*fiat v^nUiain^ isoflavcms. The awihoc wm^ nac.^ prti- soluble proit iV.. and isoftavoBua. Soy ittsolybtrsDoi iDclu:)i* 

vvJ\ti% a sov mol asses [jiikria; oni^ioiiis isoHsvorx,^. dcJ in lb« soy :nglasscs incfcdc wgcriblt fttcf maitriais, 

scpaialjng J caUe CroB Lit Soy malaises niitcrul ai a pK bdJ ir.iolubk wy p£Ose;;r:. cslluJose, iti'J iosojubk litroicci-u- 

;i icmpt^rtcu;t ttbSrv'teat to cause a a32j;;ray x Ibv JsoQa- lose, nsciaacs is a ^y-prcduc( cf rainy conjn}cxi?L 

V rules tci I>t t^riUintd in tbc cake, ?r&ri»ribly inx pH i.s cl?.iut < proi»S3c4 ifiVDh^ini soj'tcaiis cr soybcai der-volivts. suci 

3.1 1 !o *bnai mJ ilw lemp&Ts'.uie w ;ib:iui tl* (T. Ui ifKiu; as pnacssts tnt prodycing priUc'ln Liint-'cclrjitf p*tiUut;3i. 

TiS* ( *. during ihc ><;[;itrj.-ii>n. 'Ifc& cjVl- i> *h uxhIu^jT:?: Accuftliaj^y^ N'y mwli^sia is pftx^uucd iii br^t qiiunUliss u» 

ecfiched ma i< rial. .$uch an exicai I hat soy cnola:3acs is i rcUtiveiy itJtxptnsr^c 

It! one embodiment, a glscwide rorifhcd EsuJjivone rommwcially Dvii;«bJe rooniorfUy. 

miicrial is fen;jcd Stdci liK oka of issfttvoisc tnrichat) '-J AJseinaiivcKv ttt 5;aniflg aatcrial for t p:3c«ss of ibc 

ma'criaU All aquccus sluny Ls formed ol tbc ^so^^^'onc prefect iovcsuoA miy be a ioy maicrial wb^b cooiains 

coricbcJ fnawjiiL ThD slurry b> (naicd it i icapciaiufi' of iscQavt3o« and curbchydrti&j fro^j ■*b;ct « aoy molasses 

oboul 2^ C. 13 Bboui 220* C and a ^11 of dx)ui e (o ^bout aav be fanDcd. Such soy n^atcriils LDCEude, bu src net 

13.5 fcr ft iiioc suBcicnt to crwr/en isoflavor.* ccajgpa:c* in baited to* *oy oical, soy Hout* soy (jrtis, soy flai:t5, isd 

■ ihc i5Q3sivi03K cnrkhcd miitrX [O isc:lAV'&j» glusosidcs. A miXIufcs tberenf, which ?fefcnbty have been chtntctly ar 

tfake of ifioikvpnc givcc^bck coxicbtd nsiccrial [r.&y ^.bcn be ' ^ciac^iaoically dtfiited. 

Bcparotcd iro(n ;bc Alutry. 7^6 siwikg soy f^arcdal » « xUadsd or wasbod wiib aD 

Iq auoitici ecnbodiiacol. an aslucont isoflavonc crrict:eci ejaticuat cffiectivc !o fcmot't subsro.aiitl Aisouits of li:c 

matriid !& fcirinDd iVorr iht wake i>C i'stiflavunc enncT^ ^ jsuilavoac* sj)d Cait>ohydjuEcs prcstm I he sny maicrial. 

mule rial. .v. aqucuuJi Miiny \s tbrmbd of iht iso-lavnnc ^ Aft«- Jhc cxtraciion or wash, ih« rcwUini; ctoci is sep*- 

cnncticd aiwriai. The si uny u&at^ At a iciDpcraivrc of itiitd (noD Ibc insQjvblt /^sidtiai soy [XjaLefUiii (0 (oroa a soy 

nbcui 2' C. to nbcui 120* C. and a pH of «bou: 6 to about moluses. The extractapL p(c$;cibly '& ^lect:d ^oa ea 

1^.5 S>r ft tjoDc 5u£cieQi 10 convert iscQaivonc cocjugatcs In aqueoas lew cnoltc*Jtar we:|>^t airahol soUitioQ, or ta aque- 

IhciSOfiAtnc^izancbcdcucrialtoiSOf avoQje^iicosLdefr.Ac ^ 0tkS&olut]0ii6»i'iD£ ftpHatabcuttociaoclcctckpciitt nfsny 

oozyinc cApifatfi of Qkvf'mg l.4-BJkioDsids Uoniia is coo- ^ FTotcin, For exiisspU, prefenta oqueom «lcohob iocayce 

L&cicd wiih Che {soSdvqdc ghicoside£ in ihc slurry Rl « aqueoits caeih^Dol, tqueouA c:baQ0), iqveovs iflopnnvl 

lempccaure of aoou 5* C. to abom 75* C. jad 4 pll of about alcohol »od tquajyufi propaaol, whett ibt aacolwJ 10 wiit 

% to ibout 9 ibr a dope $u£x:icat to conxxr. :sod»voDe rai^D of itic soUiion ts preferably xt Icui 4a;6Qfacd more 

glucasides to a^JuoODc iu^avoocs. A cake of A^Lcouc p!rcfe»bly js ai Least 60:40, and coom prefi^ebly &ib wjtbifl 

j^B&vom «r.ricbcd nutcriat m^y t>« separaitd iioni tbc ^ arzD^of &}Q6j:35lo POrlO.ApteficrreduiUDOUssoluiioa 

having a pH at *i|>ow ibt iflcckctctp poiol of Spy pcotcb b 

Sji unother jspec, the prtseol tnvtntitta is ci> isjRivijnc w"cr as^ust^ with a cuftablc zzid, pjcfcnbJy a miner*: nrf 

gtuLusido vDrlckcd Tiatcnji] urO :i p:oues(<( ttxr r^aivering the ^b as hydtxbolaric anu) or .rjiiruHe aCul^ 10 & pH of Utm 

uioe fraai soy rrolassies. The ssy aiobssea is i[«cie<i i.i a ^^^''l 3^ lo about 5.5, mere prefcr*iblyeL> a pH uftroR ibttut 

iccpcratujc ?C front a*>5ui T C, to ab^i:i i^O' C Md .M i ^ '^'^^^ S, aod jikmi prclerably tn a pH o( CroDJ aboul 4.1 

pH Vfilut of be:«fecr abouJ 6 10 *^vc 13.5 for a tune period i!> *boTH 4.6. 

fufficieoi 'JO cDiTveri i$cQavoc« cooj biases cnnta^oed Id 'Ia tn a presbrred tmbod^xRcni^ ihc soy mol&sses i&;>iodiiced 

say moLmcs 10 tsofiivcQt gIucosid«s. A cxkc of boii.nvonc 'ttaxa did'aiicd soy Bakes frox whicb oillias bccr« ftoicvcd 

^lucQffidc c.ir1cht([ maieriil is separated fjom the soy iriolas> ^ by solvent enracibn la a coavoatiooA] aa^oer. Tbe deiatted 

SC5 jnaicQil 41 a pIJ lod * tcjcnpe/aTUrt suKdcat (o cause 4 soy fl^bea are C3ani«<d wiib wtuf which bis b<ed a<.'Lfitre 

(Viajoriiy q( the :$ofiavDcc gjucc&sdcs to be ooo'ained in tbc to tcviic pH» pnferab ty about pH 4 to about pH 5, hy tbc 

adduiofl of MX oz more suitable acids such as.^ceiic acid, 

in aoolber aspect pfteeait inveutian ft ao a^iio&nc sulfiific add, phodphetic icid, bydrocfcloric 4Cid 01 aay 

isoilAVDDc coficbcd maicriiil, sod & process for lecaitrisg 45 ^^^^^ snjubje resgea:. Ptxfcrab]y Ux mio oE ±e ankJic 

ihc same f:QC^$oy oiolasscs. The DioUs$c» is treated ai exioctajt 19 soy Sakca is aboitt 10:1 to about 2D:l by 

i tempeiniunr nf Iram iboiil 2" C in abtnii MOT C. and ai w-cijM, and :oocb preferably from abcw to oboui 16:1. 

t pH vahjD of betweca about 6 10 ahou; 13.5 5cf a cone pci^od '^'^ improve ihc officacy of the cxtreaian, ihc lernpertnja of 

suGcicnt ID ccnvcri aoRovoiH codja^us conuiacd ia the excraccaot oiay be elrvacec Above toooq leaptmmte, 

soy tcolawcs 10 Isoiltt'ont ^ucostdes. Ad eorymc Cspa-blc prtferably berwocQ abc-ui 32" C and ibout 55* C. After I be 

ofdeAviQ(l,4-^iscoMdebcodftisoOGt&ctcd.w[\htb0 ifioififi- extncasoo, the aoy molasses =fi Mtnoved ten :be doy 

vocp £]iioos1ides LO the soy cnobsscs xoatcnal at a tefDpcra'» insoUibla^ 

turc of aboul 5' C. ^ tboui 77 C- aod a pH of about 3 \o b tootbcr embodimeoi, dcfaticd soy £akcs art cztncrcd 

about 9 for a tizoc period suScifiii tc cooven the isotlavoflc uiih loiicous »loofcol :o produce :he soy moisstcs, 

gli:cosidp» to agJucoDt t9oB2voocs. A cikc of si^uccae m P:^&r»bly, Hie Q^tto ajc exiructcd with eboiut 809& ^quoous 

lAoflavooc ecricbed marcrai ts separated from ;be «oy eihaaol at i»lio of aboia J0:l to about 20:1 by v^jgihaof 

zysAtssci ctiftuxiai at ■ pK uid & iciDperaiure ^ufifien: ^9 eXLrai4;uii to soy il&kes, usd more pftfenbly from about 

cavse A jQaJahty of the igjuooae isafia vcoes 10 be com?.i.y.i I2: 1 la abooi ZG: 1 by we igbt of enr&ciut to soy iatses. Tbe 

ia the L-a^. tcsipciMmQ uf Ihe 4lcobol eXtroctscl n»y be eievaied above 

DE1A3LED OESOOmON OT PREFEREIEP c., to ciprovc tjS efficacy of tbc ..tracsiotu The soy 

EMBODJMEjrrs tnolaces is ihec rtmcyed Lxtmbe ioy iasolublcs. 

Tbe friafiins mitsrlol of a process of the pr^scol lovcTinoq The soy mnkstig is ;bea OOcuScnsed. Tbe soy moLlLttiS 

enay be ioy tsdUs&cs, Soy potasses b ^ticrolly ooRslden^d may be eoodcpsed by cofi^attcoftl oeduxls for rfmoviog a 

!0 be :i3o ioy aoJubU* rcmoi-ed frcm soy sesolubli:* by yf -icuiit including bUL QOt Ut2Utcd lo. cvjj^araiion, pnjCcrably 

woshb^vaih tlcahol or aqticaus luriu. Soy 50':ublt:5 incluclcd under r^cvccd pcessux, sicarc strlpp^Iog, dbtDUtioc. Tbe 

in tbc soy molasses arc pduanly carbc;by;;raies» xghly coTideosdidyoLoLasses is^yccstiita^hw i09^solui5^by 
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v^i-hK aiiti pocfvriihlv' conl^iis I'fOrti it^myl 2yi ui a-:o'Ji 
6(1*3. solj£l<i, ^v^i^ti'i, and mu:; pct'ira'.^;)? cuijiai-.^ rrOHi 
itravii 3fKt to abu'ji jOr-J soiid*, >y wrtsi^.i. Fo: cXir.-.p^c, 
cpodscseti 9i>y cjoJiSSJS is typically an icxjcous oiixc^jrv 
conuiiaicj aticui 50% or raoc< sclbs !J;i! rocipiisc abo'il 5 
6r*<hi3(eti on ihz iKKal vveighl tfrf Irjcsciv rouliisva) priHt;?, 

"Soy molss-ses inatcri*r « :bai tenri a wed otrtm rcdbcB (o 
a oo3?position ccDtolalng soy ^olaiaes, a c^tuiccscd soy 
ecoliLs^s^ and/or derr^iijvss o£ 9oy ooola^s such as aci j a 
iso3»vooc glucosidc carichjcd $oy molaLKa oDaicrial md an 
agJucoDc isofijvonc enriched soy molisws maxriaK 
Accx}r<l)0(l>v ibsM Ijttta^ are used £Dl«XtaD£Mb1y ^reio. 

Ad iso£avonc cari^hcd ijaicrwl may be rcccvcrcd Itcni 
Kbc ^acdc.ised toy mij]«ssss .TiattfiaL Tk condensed jcy »-* 
oiotasses nts^naE nay bs dilgud wjtt woicr to a solds 
ocnisDi of &OQQ about £C4 ic ibout :3Sti, viib 13% being 
mosi preie:y:d. PiIiilicD of (he ccitdcn^ct soy molasses 
matcriaJ is not a rtqaircoKK for ibe praocss, b^'Jrt:ver, 
diluii Iht r«]alivc]> thick a> ndcnscc- S17 fTKJli^scs rru-leria I 
f«cilic&tcS|M0ces5£Dg iltc rr^ivis!. 

Tlw condcoscd soy ciDtasscs niatcrial^ pttfcrably diluied, 
Efi i/eaitd pt 1 jjH Jind a wxpettmre u waich a ffiiiomy of 
tbc isoflavoQus will sc^sarttc from the liquid 5r«cdon c£ [he 
CMdcoscc molasses upon pwfocrabs a scpiniiiGo pro- ^ 
cedujc. lo a prcfcaed cmbDcJiDcnc. :lw cxcKicaxd .soy 
motaSS^s matenal is created at c pIT Of abcui 3.D to aboui 6.S 
aod a tsins«*i'ift o£*bciui 0* C. lOaboui 15* C. lo tnaSictac 
tbc mdubiLItv of :b< isotlavofies o ibc li^ttiid {tidion of ihc 
cond«ascc say CDOla^eS. [sot^ivoiKs iray be sepoxAted fcon ^ 
(be ltq*i(d fraajOQ at ibe condensed so^ aiolttSSes at pH 
vtlncs oiKside the prcfczred m^c ipd «t tcgnperaiures ibcyt 
55* C4 baweveri Ihctc i;anditi;>Ti}t are Ickk prcfcrwd aince 
less Lw[|avx)nes 3 re separated m Cic scpurauor pRiCBdurt. 
The pH of the ooedetBed scy moUsses miy be u djj'vswd with ^- 
a sstUble ESOcivcBUDDni acidic or btsic rt^gCDL tt nccessnr^: 
It »Dsi pccBcrned ibu ihe pH of tbe conderkWd ^oy 
molosscs be adjusted to abcwl 45. ]l is alsc- preferred to cJdli 
ox Dool tbe wcdctiscri 50Y njalaascs to 2 tompcraiucc of 
about 0" C. 10 about 10' and mwi preferably to a 
i*fltpc/atuie oi shorn 4' C, 10 aboui 7° C. 

The Dondcwscd tcy m6i&!Aei% MKttii Is thca yjbjccicd to 
a scpafttjoa procc^aie tc scparaic a cike ot imfia-^ae 
uortdied jutcriBl (roco the 1iqu;d fractioa of the c^ndettsed 
»y motaastt maicriij. The scpacitiwi is ptrforsiei wha* *^ 
iliesoy CQolasstt oaatsri&l is taain^BLtied utider th« pftvioiisly 
descxibed pH bik^ tempcmrure coadiiioos. 

Id QOe <asbadiiiKst the cikc of ]soB;tvoi» etiricbed 
material h SEparatcd by oeaicsfusiag the soy OlOlasses 
material sod Reacting tbe supcmitaDt {reCQ tbe cake. Ceo- 
:rLfugiiUi>D Ls prclcfjiMy pci&iined itl ibout 3,0UO lo abob: 
lO.OUO ipn] fur ppproxiituLcly 30 a£fiUletf al ubcvj*. 0^ C 10 
about iO^ C 

Ja aayiier«inbDdjja<ot, ihc bcdavDac enricied ttke ipay jj 
be fieFaiaied fcow lie 4py mohssea maicriaJ by dUraiioo. 
Pref^hlv ttic tliifftUon k dorw at Oic prevUiinly dtO-criSwd 
pH and lemperuure cr^DditwnR. mrst prtf<<nhly 3I a pH ol' 
about 4.S $iid X fempcraturt of uboui 0' C to obcitt 10'° C. 

The sopa ruled tsJce of lsoj|;i\'o(te wiriciieJ mi'.cr.al jun- 
LsiQS a !;lgninc2nL amtiun: uC bouavtrnes iherttir^. ?mmii)y 
tbe z:^ o^iSoflavQuc caricfaed /o&bedu tiOEii;ac£ at ^cast 20 
itj of i&oUjvoaea per g/aia of cake aoterial. on a cry basis 
(2; iccist aboiu 3^ ^QflavoDcs by wtisfa:) and moic prefer* 
abtc ootuaios frOsn aboui 20 Slg id about SO m$ oi isodl- 
VOJKS per grirzx of cnkp tca;<rial(fn)3i aboiti 2% :fl abou: 5^b 
•so£a^■o[lei, >y weight). 



Irt 4r.:j&c; Dspeci ot ifce present invcn-.(on» a cake of 
iJkiBn'oac i;;ucus:dc ennchaf maicrisl may \?c recovered 
'rt.oi sov 3rtotc3scs. A^oy (tolasscs m'atc'tai is ^tsincc as 
ilcscflhcil ahtjvc. AlLirjUjfti nt:i u rtquircmciU ;l i.'! prsrerrid 
thai Ifce soy soiassci CD3:er:ai a cor4c!5*d soy ciolaee? 
maicrial diluted tc a soisds cdoicai of &o:3 aSitt b% to 
abou'. ii^t, and [do« pr:ftribly about 13^0^ ;o f4cili;itc 
p:ocesstOS ihe tcaterUl 

A <ocvtrsioB opcrblior. i* then pcrfonccd or Uic scy 
roc Lasses .-oitcnal id coovett isofi&tfOnc eorvjugatcs ia ih c 
soy JQciasscs .'oalcriai to isoflavooc giicosidcs. AsLbstaoiial 
pcr;;o.'» of the isaHavBEes in 'iit soy raoJasscs ataicrial are 
:soj)afvoi>e cetjisjates, ibcrcfore :bc caovcrsionsutsUniiDMy 
iDCcciscfi tbe atnouat of boQivcae Seasides in Lie soy 
cnalasses .tiaieriaL. Tofi ODa'/crsaoc ties b«ca found lo be 
dcpcnde;^ 03 ibe pH asd tbe temTtnicu.'r of ttc soy motas* 
ses material. 

Tbe ?K raD3& foi ccirvcsioa of tbe iscflavoDC CDftjpgatcs 
to tsoBavoDc {lucasidcs it a soy nwlisws rcaiEriil [$ from 
about 6 10 cboui 13 5. Ibe pU at. tbe soy cooiasses sboukl be 
^justed to tbe desijed pH, if oecessaryk witt £ mhabie base, 
caustic *£ctiu ot basic teifieirt if tbe pH is to be rdscd, or. 
if tbe pH is (0 be towered, wUb a ftuitsble acid or adc 
/cogent. The DQnversioa of jso&avofie coo^ug^os to isoQs* 
voec i^i:t]ost4e£ has boco ibund lo be base cst^yzed* and so 
it i;; noil pcersiTvd 19 uUtitt u Hgl pH Ui achieve rapid 
aflYcrbriR. The mtisi pfefcTred for cijnvtrsion iU 
iaotJavonc cofljijgates lo iaoaavcisc ^Ittctsaidc* is a pH of 
ibaul 9 U3 about 11. 

The icmper&iMe rao^e for coQ^'crsion cf tbe iso^avofte 
eon^gaics 10 isoSavooe ^.cosides in soy CLO)«&scs is Doco 
sbtaut 2" C. tt> about lltf C. Tbe tempenUiire .'^i^^e ai which 
the coDvccsiTq readily occur; depeniLs Dn tiie pH cf Iht soy 
molasses owterial The ipvcctors have fncD^ -.ha I Ihc cnn- 
ve/sioft Qctn];^ eufly it lovvc: iempef:i;i:re^ wttv (be pH is 
reltiivtly hig^. for ejcaorplc^ at n pH cf abooi U the 
comrccsior. ocruts rapidly and elEcieaily at a ieiaperwu:e 
raagc of about 5" C. to aboti 50' C. At a pH cf about 9 
eoQversioo occurs cficicafUy \dtluD a tcasporAiure range of 
ab^ai 4S* C lo aborui 7S^ C. Wbea the pH of tbe Soy 
siolasses tnaterul ^ rcbtiycly tew, es ::onversioo occurs at 
ai^hcr Icmptrattucs. for example, at a pK d£ about llic 
cooversibo ochjib wirhio a tcinpcraiure range of about SO' 
C. ID ai:oui 120" C. lu a preferred smboeicocol, ibt COcvc:- 
SiOD is ^cied at aboui ^iS" C. end a pH of alxHit U. lo 
atic-tber pieD:;r«l embodloeo:. the a-ovcrsisia Is effected at 
a U:cipcr»icra of aboU 73' C. and A pH nf aboQl 9, 

The time period requiicd tor convensiai of isodtvooe 
coojugatcs to isoflavonc 2Jt:cofiides dcpcsiis primarily tpoo 
&e pH and teaoperaUlie range utilized ia tbe 5oy o»Uss*s 
maieriBL Such conversion time* ".ypically range from about 
15 QLUiutes up :o several bouxfi :rr kiojer. CoDvcrsion oocu3 
niorc rxpidiy at a bigbcr pH and ai u tiighc^ ^e^]penJllLr<. At 
B pH of fifcotu 9* Coiivensior. suhsiamiilly c-ompleie In 
nbout 4 bours :o about 6 hoars at 7S° C. la a meet picfe rred 
cQbodioest, the isofisvooe oaojjgaics are saovcrtcd 19 
isoJia\xoc glucQsides in about 30 aaiauies to nbout 1 liour, 
^Tjufcrably aboci 45 ta^utes, ai a pri of Aboui 21 aod at a 
xraptnlura of about 35' C. 
tXi Tte oacvetsitHi u t tbe Lsc£a vorx oooj Lgates to ucoCavone 
gluoottiJcl is xecnorlKjtbJy eSjcrcnJ, conwrang at Ica^l £ 
majority, Dod pTt&radly subs^amuUy sl3 of ibe iso^u'ooe 
ooofvsctcs presem Ic is^fUvone glucostdcs. t^t xzm a 
"majority^ reftrs to ui: exteai cf csaveisiop of at ieisi aboait 
u5 ^0%. The term "subsudtially alf' ^leo to so Df 
cocversloa of at Ic^st about aud I0QS( preferably h 
least filoai 90%, 
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Folio vLti; oonwtreicn rX iht .V;5i^'r?os cynjtgjiia Ift Sufigcicnt cazycnc sboulU be p/c5cn: ir. Ibc sdv croJcssvtiS 
;S0ii4\'(>nc a cake of iscfl*vf;r,c ^Jvcosiilc a^iU;r;al 10 ctmNt*:! cUisisl o niajaniv, anc preferably sjb- 
cnritiied iit;criji roiv 'cw Bcccrateii iirani tht say maUsws swaiiB Uy if., of ibc bioflavDnt jkucosUJcs '.o iailuc&nc isofia- 
naitrisl. n-K: siiy n'Jasiscs w csmt'eascU fcy cs-invemr<i:v:l vanes. Ocntrilly, Sf ihc rtsiduj! onKymcs in iht soy rnolasst'* 
inc3U5, if thK soy malisses miicrisl bt n^i alrccdy ci>n- ; riaicr'itaps y)5u€Jcicmioeffect ihccDr.vcnbn^Jup^yleincn- 
dcnSid. Tae Kjndttiicd 5Py flaolns^t* ccv^ao: irttfed ai :i ' -:al ijigyoji* ahowld b« xdSt^d lo ihc wy mola^es sjaipfial- 
pfl 3jid a icir.pBraiirc w^Jcb a nujoKiy of lh€ isonivcr.t In i pttfscod ccDbodiiBco:, ijppjcmcnta; z-^zy-ct arc 
g]vcc5i)C^ will sepajxic Sroc C'^e Kq^ild fxivdoa of ibe added lo ibe K>y molASses m&unal re^dt^ss o{ wheih.cx 
coci'Jcnsed soy nioiasses rsoicrial id a sepDritioo proctdnre. suSBcstot residual do^ymes »rB prestfli Ibe sftv cDOUsses 
b a p/ctcRtxT <(r.badijDcaL the cundeJ3>»cd soy ^qu^jisc^ isairria] since aildilj^^n of supp^cuicjau] scuyia::> Lratnali- 
maicr^al i» cnair.i^tsco at a pH ^bovt 3 ic 0.5, ojck^: cjJIy dci:rea5£$ (be Wmc c^ccss^iry cffoLn &*j{)(;t}oil«C-v' 
prefcnbly 4bow J.5,aDd n I ccmpCTciune Of ftbi)u( 0' C 10 coo)?lcit cDtyvcTsion of ibc gJ-icosidcs to o^^lcptibj. U 
abtiui 35" C., prsvcnbly abuui C 3lx>=ii lO" C s-jpp'lccncnlaJcnzynjtsarc acidcd.tnc sutplc^oenial tnzyncs 
rvv^l prckraWy utoai 4* C. lu a'Duui 7" during ihv sciould be iddid so ibai the i«a3 cocgemroiicn of cntycic 
v::)ara:ina prnirw. The pH iif the cnjidcnscd snv n>nla!{nus P"»d- » =bo-jt 0.1% to abaui 10% iy wtishi cf ihc »lids 
frirtrixl tnav ht: atEjuwed witk » ^uimWe asnvcRibn-.l :ic-'<iic ^bc soy oiolDSScs maicnaJ oft a dry U^isis. 
Of tASic fSBCti)!, if Ocoessafv. SuFpvifxcntal «wytD*S arc ssxcicd based an □piu&uai 

^.r^.,«,.d. CO. . liquid. IT. J^jaavoac^^^^^^^ c^S^oT^^^^^^^^ 

aUrsiion as riwjbwJ obove «-th respect to separaiois « <so:b^rida» and glnco^amylisc «17>-Scs capable of 

iSOlhvofi< eoricbsd ;;aJ:c Jrtm cbe aquid fraccoo ot a cltovbs l,4-^iu:otidt beads. Prtfi:ned s-jppUmcmal 

3ocu3cDKdsoy r:alttssc&a3aicna|. eazymcS tTc coiDffltttcially available a:pha-£Dd bcla- 

Ttt separated cako of iisof^avoiK E^hsoo&ide ;cru±ed ^^ucostdisc enzymeSk bet&«gal2CtostdAM eoz^TKft. ti;l'ic&- 

[QaicrrBl cDQ-^jo^ 9 slpi£caat aoiQUQt of kscElavc^j]c glvco- ^jg^-jasc cnZyms&t ftod pectinafic eD£7CDes. Pdtiicula^ly pre- 

Kidtts Ibertin. PixfcTlbly :he «ks of isollavonc ^baraidc fttjcd tnzyctts «iC2» ad BlopecfixxflBa ICWL (wife:*! iis 

enrichsd malmj;] «)nuir*? Ictsi lO m^; of iK:>navonc pjsfcrably tiuKfccd ntipH raogcof from abcral3 taabnutft), 

^uco5xle&7crgramcEcafamflteiiai,oofldf>'btBis<ttbisl Bispccdnnsc 300f, (opjimiira pH range fraro abcut 3 eo 

Dboyt 2Sb SscijiivcEe grucosidts by w/eiejii) aod cote prcJ- abovt 6), BiopeciiiMSfi OK 70L (op:iauim pH nagt bam 

crabSy coptafus fcocD *boui 20 QHg to about 53 JUg cf ebOTil 2 to afaOBt 6), BEalaaasc 3Q,(KK1 (optimva pH raz^t 

iaafl&VDoc t^ooasiccs per paa of ^okc asstcxial {^^qd aboiu ff^Q tbM 3 bo ftbouL^) Neural Lactase (optfffluCD pK nage 

2^6 to afaoux 5^ jsoflivocc ^ucosidcs, by -weight). froffl aboui 6 10 ibOUl 8)» at of wb-cb we ivailabk fecm 

In yet aT!oihcr ispeci of ih« : nveudon, a ai'x nf agltuiint Qucsi fatctnaticDil, 1833 57tb Succl, feat Ofict Bex 3917» 

boddViTnc enriched fDj^nal may he recawtrwl r'rom st>y Sarasota, R4. 34243. AUo especially preferred are LactAsc 

tDotasses. Assy cnalasscs 3i&:6nal t& «bto)oed ds descr^btd F (wfaicfa is pc«&r4bt> Utilized dt & pH raj^e of Erom about 

atiav«» pfefetftbly a coodensad ^* s^Usses maierisl dJuied 4 to abcut 6), ziod Ucihy. 50,000 Copticriun] pB uag& frt^xn 

«4lb 10 a £>Lids c^sictn cf aboui 4% lo about 13% . Ts:^ zttout 4 is <bcv: 5), bolb fvaHablc Sfcta As^aDo Cntcf DattOD«i . 

5ay solisscs tUBicrUi is tic^xd to convert '-he isofitvoas Eozj'ne Co^ [oc, Fosi OSoe Bok lOOGt 7i:^y, Vl 22974. 

uQttJu^ics 10 iso^l&vonc glucosidcs a» describe] Abo^-c. Otbcr pi.iicularly pce&rrcd supplcc::cntal caxyciic» include 

An cn-iymalrc oufivcjsion npcraiiaT] is Ihco pcrFom^: jo CVZyfl^ Oy^I! (opljimim pH fion abool 4 U» ahcul 6) iOd 

tb< isolsfvoAf. gbco^idc e=JM;hed soy molasses cDatCAal by Enacco Fuojai LiclDSC CotnceclcDtc (optitr.ua pH frtin 

^soGiaaing a suitsblc cnryn» wiiii isgjlavooii gjii-jjsddc* io about 4 to iboot t) Available from Eaz>'a» Davetapment 

[be 3oy tnoJaSSifi ttaiehii al a suitable pH ard hsmpenilLrs Ccrpdrtdoik, : Pcnc Plaza, Siijx 2439, New yc,(j(p^ jsj^Y- 

ro convert Luc sofSa^Doe glucssides id 4g:iiootfc isQAavoocs. 1 0121; Uc:ozytD» 3O0OL (waicb pf dewbly is utilized i; I 

The tvo-sicp coAVtrsioo process cfccfivdy ooavuris sub- j3 pH r^nge Croo about 6 to abcui aad Alfb&-Gat 6uOL 

siaoiatl/ All ot' Ibe iso6avonc coojugiics ^ isofiiv^nt {whict preferably » ctiiizcd it a pH r&ngc of &oixi ib&ut ^ 

^iiGostdcE iti the 50}! n'lOUsscfr Ktieribl ic tt^luoone ^bou 6 J0» availdbh ^rti Nc^'O Kcidbk IJiorindustrioht 

isoravctuj, subsiajiiialiy LoCivaQir^tbc iuoouovof DfJucooe [dc.» 33 Turscr Road. Dzubiuy; CanQ. 06S13: Mexibcl 

iSC^ftvcacC U ^be soy noUascft foalcraL L200D (which is pTcferabiy u'aliscd £.1 a pH raa^c of Cfom 

Tfce ecov*ccsion of isoIUvone glucosiies to a^lucouc i-^ iboul 4 to about 6). aviilab-c 5rofD Gisl Bfocadefi Fo6d 

isollavoai:* jiaa bra found lo be dcpcodsoi oo < varciy of tn^redieaifi^ loc, Kioc of PmssLc;. Pa., 15403^ ocd Wc xral 

lictoR tBCiudiag the type of ct2>'aiC3 pxscni ia Us soy fjcws^ (wbich is pc eferabiy utQizcd at 4 pH rWigft of from 

CD0l2£fies miierial, distdbutLOD of enzyme ooticestrattctu; ^lui 6 to abntu A}» avzilabLc frDm Ffi^r Food Sdeniae 

act:\'iiies of ibccozyiacs, ^cd 'JbA pH and tenpccacurc of tbe Group, 205 Eaw 42»d Street, York, N.Y I0ffl7. 

soy mo:esus ai^ieruJ durisfi 'iie ooBvecsioc Tilt e::tyi&cs <S Tbe pH nog: for coaversioo of the isof^avoDe i^c&id^s 

raqiUrcd lo eCScct ihc coovenion irc eazymcs capaote of to ^lixotne tsoflavoacs is icotc ibam 3 to aboa: 9. The pH 

clciviog tlie gjucosidic Uolasc bctweca :bc isoBavone aot- tbu is vliiized depcticH prlnDarily upoo die type of c&Eyflfie 

ety utdl^^ucosc.DoleculeofibcHoflavoDcgtucosft^.lQ usedr lad sbould be selected acootdLn^. lie lesidual 

i prefetrod embodirnenir Ibe ^ozyoics tfc jtccb^ridasc or eozyatt la aciiv< wi'iib t pH range cf about 7 to about 9, 

g]uu>aniy^±ie «fizytnes npMit nf cleaving 1,4-^tuooude 60 akhDajfh it is believed ihzt the pH of the soy mo!l^!::t 

brnidft. The cn^yxtcJi ;r.ay be tnhctviuly pnascni in ihc R;iy material is lowered duritjg the OOWK Of ibc convtnjioc. Tbe 

CDOlisses oaaieriaU or may bo oouuncTdJiUy ava'libte £upplemeataL enzymes ars active sa opitmum pH 

ctccvDzcs wbjcb art added to ibe soy mcksscs caitriaL n)Dsespedf)cdbyxbc (DdiyufacriitcrcfibetDzyne.asslioM^ 

itbecDDtly prtient ^trycci are referred to hcicic as above for Several specific eazyoes. Typically Ibo *:ipp!c- 

"ccsiduir uuQ-mcs. ocd cirzMZCS ibsi itt addiCd id ibc s:>y ci3 :ncmal cnz^'acs trc acti^x ciibcric a icuirBl pH ncge bom 

oolas&cs cnatzRa*. ire :cfcrrcd to zzizia. u 'suppComc^ti^** about 6 to abou: 8, or b as acidi; pH rsetge &oa asor.o to 

cDzyscs. about 6. 
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• dcj-lrci viJac for condi: cling itcen«v'crs:o«iof isocjflvooc 
^]uco».UJe% ly a-^lwpnc bcfljv-rJDus. To ^o^i it»;ooi:cs ^iv: pH 

by ihc 'ACi\U\ua-AoM If mor; suitable zsi'ztn su^b is jc^ii;: 
idc, fulfil He ueW, phOSpKux ac:d, h^ilr<\:bUi';i; ycKL 
I ay oihet sLliEiblfc xnptuu 

Tm tccnpcrawru range cf the soy tjiola^iRcs TialeKal 
ttic cotivvrsbr. af j^tucc^idcs ftg^ueoocs :» iVuijn ubout 5^ 
C to atom 75^ C. The tcoapi:iaTurc sigrJ^caoiIy ^dfcos tltc 
iClivJty dF ch* e:a^.ymcIs ^ therefore, ihft r'ate of cr.r.vw- 
^lun. 'Ihc $upi>te]nc[iiaJ cnzvoics [cav be :ic;ivc cbovc 7C' 
C. fur t*jrpp:t .Mpbu-G3l6aOL a aiiliw 75* C, however^ 
ii i» preferred in cRodud aoQvefsiftT) at lower tempen- 
curcs to avoid eozymc deicuv&ttoa. Iq preferred 
embodiment ihc coo^^ision U eficaed bci^txen sbo-i 35* 
C. and about AS"* C. 

Itte lime xu;izii«U [or c^cysniati uf ibe glu^t^isidcs tc 

lorly OOeccntTQiioR, arjd the tsmperaiurc aad pH of (at 
syMcm. la must :nsii£ces it is pgssabk Xj DCbdcve vjb^an- 
da:ly oom?lEi« cccvcrsifio ^-iifcio 34 iiP«rs» tcwevcr, it is 
pccte^td Cb&t sappl^mcQtA^ easEyw Added lo draxijati- 
cAtly u3)C7««isc tbe :4[c ibe rcaciboxi. Tbc selected supplo- 
(D&tivd cazynic, tmymt ccDoeDinlioo, pH ud lem^rimre 
p^fcatty MUfic subsuoiiil^y compiU^c coiveii&iQa wiibiq 
about 1 baiuss &Dd fsost prefe/ably witbin about 1 botir. 

Ibe coovcnston of ftc isodRvooa g^uco&idefc a^uconc 
cGotlavcatis U reaivkftbly eSdeoE, coovcrtio^ it icasi a 
cnujociiY^ iQd picfsDbk^ substHQ-JaliT &U of :)m g}uc<3frid)c& 
present IQ agjucofscs^ The tcn^ "a ■pajoni}'" JCd;i» IQ 
extent ot con^xisJoQ of at &bovi 50%. Tbe lerm 
'"yjbsU/ltially att" refers w oji -ixicci Of fOOX'SJcion ofai |e4$l 
uba;ti And cnosi 7«ref«iably at leaiii aboa:r 90%. 

foilflftini th& ranvcjwD of Efte isoftavaM jjlucosicles lo 
a^utune isa&tivon&s tbc soy mciS£55c& aisteriLl U condensed 
as descTi'bcd ibovc. If tbc soy molAsacs rpatcrja] tias cot 
drcody been condensed. A cv^c of agbcoic isofiav::n& 
CGfiched meieruti miy be Serparated from the ctqiti^ fraciiOa 
of tbc cGpder^cd 9oy iKolssses cnaicrUl. Tltc 50/ OOO^aMCS 
niaieri:J is treaied ai a pH md a l^oopcattirc at wbicb i 
majority af tbc agtticooe iscdavooes will scpantr froc tbc 
Ix^uid £rDc:ioacirthe coiidensed scy tfiolafiscs aititeKsl ia i 
;>cpiird[ioa ptoccdure. Prcfcfabiy^ ibe CDodcoscd say molds- 
$cs oiatcriil is niBJntiiaed «t i pH Of about j Id abcut Go, 
laiia irtfef itly abyul 4^, mJ :ii a iariper;ilurx: oC uhoul Cf 
C. to about 35* C, prefciably nbsut 0' C. to Dbo'Ji 10* 
aad aposi pcefecabJy obout 4* C- Jo about 7' C, duri-g the 
sepajaaioT) piocess- The pH ot the coadcsvstfd soy JllCl4Sfi« 
material may bt adjusud wjtb a^uiubU cocr/eaitouJ addtc 
or basic rcagcat. if MCt&ary. 

The scparBium iftay be effected by CoovenlianiJ mww Sor 
xcparaiir.g ^eolias [rDcn a liquid. Tbe agtuome bolU^t)ne 
cai)clied cake is prtferobty ssporated by ce&irlfii$i'.idD or 
filn^iTiOO as descnbcd dityve with fe&poei to separubg dr 
i5oiaVQc« egricbsd akt Szosz iho liqimi £racL:OD of a 
asBdensdd 3oy aoU$$£$ cratsrial. 

'!>£ seiparaied ciOk oI: a^uco:» iacflavcitr coricbed cnaie^ 
rial uunuiD:> c .si^rriticun: imoLni o( aglwcne iisullavrncs 
Jlcretci. Prc:eraKly the ciVe of agjottortc iailhv;me enriched 
Tidtenal coniaiClS <11 k^&l 2t cl'aj^hicoae uiodovcDCS Q<i 
^TtiZD oi: C3}u: mr^rial, a dry basis (at ]tw about 29b 
a^uLSQC ^R3VCTie& by wei^btj cad toonc preferably coo* 
lains &0OV rboui 20 mg x- about 50 of a^iucoTic 
iAOflavoac5 per sram or eaVc fflaicriaJ about 1% '.o 

fiboLi 55. Bjl-jcone tsoflavoEcss by wciphi). 
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Ao ag3uc€Dc bartavoDc cnnched icakrial nuiy :tso be 
t;rod'J«d frtca an £sofiav;Kjc cn;:cbec fsaierial rjwvsrc^? 
froffl soy mglisscs. when: tbu prcciss ia: rca>vcrin|; an 
^so!3^^■rae eurii:bcd .nKfcrLoJ bom soy cnujas^c^ id described 

r iKi\^. 'Vatcr Is sddid Id ;3c Tcccvircd cake o' i.5oft4vnne 
ci'ichcd rriuicTial ;ii fnrrr. a slurry o|' the iv^riavprtt cinched 
:7jural. Prcftrabiy iliu sJun'y » diiJicd u> abi^m 6^* ifi 
Abov^ iy^ solUlfi^ ol'thougb n tii^bcf sclids cociteo: coy be 
fl-^d. IsoSevxtne cocjugMcs ia ib« slurry otc llieo coo\«r'Cd 

j:j to isoRivone ^ucosid^s by i\:c^\ir.g ibe slurry uttiei the 
asxc ccftdiiw* dts^rbcd abDvc \vajb respect to convcriliig 
isofiavonc coojugates to 3cBavooc gjuc:^ides iuscy cto^ais* 
ses. In parlicuJar, ihe sJ-irry i$ ;rcMsd a; a pEI of sbc-u: 6 to 
about 13i, preferably about j>n 9 to ibout pM 1 X, lod a 

js icrupcjiiure of <boui I' C. !o about 120* C- tor a period of 
about 15 minuies ta sevxral boucs* Mosi preferably ue sJurry 
is rie^icd at a pH of about U aod a xtapcraitiic of about 5* 
C- 10 about Sa" C, prefcmbJy about 35" C, for a period cf 
about 30 Qcipu'cs lo &OUI I hour; or <it a of about !J aod 

:0 a lerT)r>crawrt; wf about AS* C. lO aNval 75* C, rrc.Wiihly 
about 73* C, far a period of a'^cui ^. SiotifS lo about 6 hnurs. 
IF desired, ao isoflavcae 3lucosid& ecrichcd Eoaicria: laty be 
scpuatBd £totB the slurry a ocunner similar to :be sepd- 
raiiDa of ac isoOavoiie caricfiicd oiieciil irom scry aoUsass 

:i de9:;t'bcd above. 

l$o£iii'ODC ^ucosides io dx: thziry a^c tbira converted to 
a^iuxiae ]sc£Uv0Dcs undo tbe same cDOdfiioos described 
abova vlth respcd ic coDvening iso&avoae glucc^udca 'jc 
aghtcooe isoaavoao ID i SOy tnolaLSSCi arterial. In 

^ 7or(ioular, Ibe isoSavoDe glucosidcs is ^bc sloiry arc =oo- 
tactcd u-itb tn eazyme cipabJt of cJeaviog tbe ^Joccsidic 
lialcage becwceo tXe i&oUevonc muidy act) tbe gJtivcMtc 
molecuJeoFthe virBavortc glacn^idej^utiideritttiiabtc pK ind 
tempcniurc cnTsdirions for 4 period rtf (intc iKLHtcicni 
l^onvcrt \ht IsoAovoAe glycosides i3 agtacone UoAivones. 
Preferred ec£ya3c&, pH cood^dciu, teTLpcraturcs^ aod lisie 
periods arc described above. Af: &{luoocc tso&avodc 
CDrkticd oiatcrial (dbt scparatod frbcn the slbny a 
naa»f sttnilar to tbe scpiniijoct oi a^ tsofiavaoc cxuicbed 

^ material from £0>* molasscs described ibovo. 

AA igluoeDe isoSavcDc enriched materiaL teay atsa be 
prodtccd fmta axi iscllavotie ^COfikk eAhchcd matccizl 
;ec9VC(cd Itom a soy oiolasaes coa'jenfi, viKK the p;octs& 
for rrcov^riffs aa isoKsvonc ^ucosloe eaiich^d ULazerial 

*^ (roaa a !»oy loolas^ ffiaierial is deacnbed above. ^Vcr )i£ 
added to the recovcmd nke of ouibvooB |j;[ucQs:U« c^ncbcd 
materia t lo form « slurry of the IsoAavor^ ^^uccsidc 
enriched miiteriAt. Prefer&bly die 5lurry b diluted lo Abou 
6% to aboti 90lidi» altbougb a higher solids oootcru 
may be tiscd. Tbc bo&avonc glvcoskics b tbc slurry arc 
oooveried a^hoooc i»oQ4;voa<is io tbe same naxmsr 
described above with respect ta tbe iaofla^imc glcc9»c« 
esricfaed sharrj bnocd &oai ao uoflavooe ciuidxd slurry. 
An apluoooc iscflavooe eori^hed ttacerial xaay be scp«n:ed 
frosEL the sEmy aficr the cocvci&ton io t ouuier siqjila^ to 
'Jtt aeparatroo of an is^flavooc cedchcd rvsteriiit fr:w^ vty 
.T»lis&ea des^bed above. 

Experia»e£t«i 

The p reseat [cv'CQticta is ululated io more detail >y the 
fclbwir^ exaiipltji. The exaOlptes arc bieoded :c be 
illus)tcat(vc, and Bho'ilo oo: be j=!crp;tl«6 as liis:tu:( o: 
otbcrwisc rcMricting :be sioyc of [b« im*7iitioo to my woy. 
■jS As no^c^l abo\*c* scy aDtcn'at& [cclisdiDS scy tiici'asses^ 
LAcludc tite gccu5:cb, diidsda* ^ad glyciiein '^famUtcs"' of 
tsofla^'cnu bavag corrca^oiSiiig j^tticoside, cottjugue, £Dd 
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a^vcon* :n<iir.K3r3, '.vh«re :ht: ^tni.?ivnfi fafirily Ci>rtUi:ns -.he 

icr^MsaUas 5"-OMa: ;:^r.is;:irt* 6"-0Ac icnisli?.. ibv jiluo;- TA3LI; l-c=n:muzd 

- Ci^t»\£\c ■ OiHaia Civ 
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EXAMPLE 2 



. . I - • . , . . . ^ ^ Jura.iv. rr^imilvj t:**!*!*; 

ina ihc sJy;;tttfin la-ni:y tnclutcit the coniosa.c <V-r)MtJ Sample irfii ' trv,-K 

]rt ibe SoSlowin^ cckfnp;tf ihc rcUir-^ ooncrmrotiot^ ol: 
isot3«voDS9 are measured ei[ber as 2 tau) coaccoirb^oii of iq 
isaibvaoc: tunELy, or as indfvidusl pe^ctatages of izzh 
isoj^avooc in a Cam thy cf isoila\*or»s. For cxjunple, ±c loui 
cCTACDQtrtiJoD tbc gpnisicta farnily cf ts^Bivgois 15 ibc 
i'iOX ol :he coDce::iratkOQ5 of 6'*-0Mal gtotsii^i, 
gcQi$'4a» gcfiistOi ttjd gcnisicia, «ad tbc paccDiage of each 
of the UoF^&voD^s id Ihe gctustat] Um^y h dcternoiiifid 
relative u» Ibc oilier fcsisicjo family \sof\r^onty ^> 
Scrtifiiin+Cfc $"OM*l sco:sT:o-*-% b"OAc si:nisU;-5^ 

in a first experiment, tbc :c«>v«y a£ an iioaavoot ^taniiisDJsicriaUad tii«B b=sbc:rhantbcooficcD[ril^^^ 

toridsKl ED»«firiU from aoy aolawcs is cximincd virions isoEU>\t.DC5 h tht liquW wbey fraclba solids. The simplts 

csonocDva(»3S of soy hhjIbsjcs. TIk lotal conwctrKioa oi A^pa^aicd at a6* C. cwiJwned t bigbcr ttmacDimitan of 

eadilaofl&voM toilylscidasu^rdia asoy(Dc]»sscss«3iplfr ksoQavoQCS b :bc cikc tfcsa coircspocdir^ simpics s^pa- 

turving ajt^tfcted =oaceairaiioc. ia cakt separaCfd from the riccd «l OQ* C, had iugjier c3nc::ctrLtiOOS of tsofl&'^ 

Koy fThnUiWbii K^impU dveonSiAg to iho mcihud of tbe vanes b the whey fructiDa solids. 
iDve|]t{!:rT3i and ta (he LK^uid wbcy &0CI wtucti Uts cakt b 
:«£DOved by tl-tt SEpacadaa ptmccfkrc. 

^y moUssi^ is aDolyzed fax :he lotil ccnccDiruioa of all 
[drms ci iscflavoncs pcucot. SaCDplcs of ifac My iddLlsscs 

«ct dilncd wiih wk'xit 10 41 soUdi coaico^ of ^il'fe (1:2 1^ BDCktbcr cxpcriofteftJ. ihc ttcovcry of ao isoftavonc 

dUutloti). D.7?fi ( dihition), and 6.6^ (1 :8 cUiuiioa). AiJ sluunKitk tinrictied muLtricl from &0y mnJsansa is zx:»mnixl. 

sajupJes a/« ^ adjuaio^ ic 4^. Tbc uuti;d ja^nplo mc ifaro I$oilivoDc,coQjusiie5 la (be soy maUsscs «x cosvcried :o 

ccBiTifo^ed at a lau of bciwecB 3000 rpm tar 30 KiDutts ic isof.M'one glycosides, snd aa ^sofl^vcos ^ucosvdc cntictol 

scp&t%U wd pioilticc UqtJd whey *□ tf cake portion* from ihc „ 5cp4r»tcd from the soy mo£asse£ mate riaL The citem 

icnjil=!L Ooe set oCsmupEes is ccairifupcd at i t=aiperiiCJfe coijvttsiofi is dcternilncd bv the qwatliiiivc dccrcas; of 

^i^.^'^f-'p^f.^T^^^ ^^vTr^^'r^ f"^"^ P'-'^^^^ conocmiioa of r.ilotial* a«i awt>ic 

soijdj are cCDtriEuacd at a tempejxlwrt of 60r C for cOm- . e a * '^ t j 

pirisoo wiib .xxpL niving mr^me coocnniraibn oCsr.v ^ »° bi^ily ompLcd witt> * ccrTc^fCOdtDg 

moiaswij; Hnlicis IhH irt wparulcd £t tl.fi* C. file r«sti:utrg qtianwaiive incttax of Use pCicfiDiasc ot ihc |:3ucnside oJ 

liQUid aod cafct ponioos of the samples are aoilyicd fc-r ihc iwean^nc famdy. 

»:sl =eB«c!ntioti o£ all fo«C5 of Isoftavoccs present « . - * 

-.,^.>.. -u Soy aoussw stasias* natcrwl u anBlyieri for coDccmn- 

various cak. a:«l iiqu^d ffacciooa ohtniccd rbe prc.l- .5 'J'^ '^'T ^ """r '^"P^^'^^* Ju-o saflip.cs oC 

ouAly described lestiog. Tbc iodicaKd t3Ul4 art the loiahof '^"^J**^* ^ '^^^^^"^P 

ai5 fanrs of Ifcc ptrticu^ar isoflavcne 'ttxhi^ng coDjuj^cs, nicla.*Acs with water ID Uic foilowitig ri:ia&: 1:4 (300 h of 

glucostdfe. ai^ i^cD3e fcnos expressed ia aJs ot isofln- naclasa<w300 g ^-awr); jtcd IS (SO g of ioD]a3»cv»-350 g 

vonc pe< s^tm 3f c^ix ar tiqvid froctioil SOUds. water). Tbc pH of tb« wtnples is 3dji.2'xd ^ 11^ aikd the 

t\i Ecrnpira?ur< of ibe samples is acid *l 35* Ibr 30 aoscuics. 

TABLE 1 Tbc pH of ;hc aamplc* is then adjosied co 45 ud tbc 

T^j^ Tbta Twui t*oip<ram«ifiadjTistecio4*C.Thcsamplc*areocal/ifiagcc 

Ow^irj) Oljukia at jOlJXX> rpm 4' C. 10 Mpart've the fljolisscs saiiipici ^to 

(&3B<iy; tfBmUy> IhflOEi)*; D cakfc ;ind a liquid wbey. The wtvey asd tht calu tat 

^ " aoatyicd far coaciaiiatioa <il iodividual isoeavonc coni- 

SbvMslQJMS 6t] 4^ Ui fouoda. 
Stafi<&| Mttudot) 

U olbSircMrc «M«ut 18 3 fl ^ illns^racs tbc change io ihc propoaioos J)ei*'cttt 

Wati- ayisaitd ii^i* c. . the v&ricus fortLS of Isofiavoocft Fcsuliiaj; trom ijc coovxr- 

J-Ji bikijaK ^ ^ J6.P jo.P j,v " Aipn cf ifioflavo!x co:^u^3i£!i 10 isotivonc ghattidcs 

^oSSm'^"*' * ^ J 4 43 flj cfimpticd to ihe sQv n)o)*«sca sttriicfi ottatcfui Isofiavont 

Wbey ecpiAtto a: GQ" C ccticcatrbitocs aic bd:c;ited a& parts per tEPlHotl(pp3') 

i£ i»sbai ^ 14.; €.1 1.5 -tvithin the saraplc, and ai aercctuagtscf ic ictal aniDusi of 

MC>!!Ii^ a^j|ioii«^ yo 3.4 a.7 0^ pa^ic^l" i«:e.avofli (the loraJ oc the coojufeatt, 

g^coside* aod agtocaae fortes] \vutto ibe liquid or dkt 

porciOQ. 
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to aU siiinp}es suhjccird ootjdilions Snr ■mnwersion of S^y taolateca starting ^^ateriil is dilutsd 1:4 •anth Twtcr 

isoa&\X)ne rtirjugahss to isoflavonc glycosides ilae perccDl- aad » iojlyzcd fo: coaccjuraiicii of intivjtfMl isoSavoTic 

»y mob.^:s siiripk aod ibv pcXccctagc of ?o«csm:xKds T^*"^ nwhsscs Is held at raom temperature for ( how lo 

clcnnw«/uuos ibAL ii liTge porlion uf i^onuvonc conjiign«5 canebcd soy 2iolasscs ir.acerial ts aoclyzed for 

4re coovcTHd to 'Jicir jjucosidc fomL FurJicraiOfc» upoa cnncen'jaiion mdividuil Esortavone compouuds. Fou/ 

8CpAia(b&2!2cigc]?topoci3oii:»fchitgUico&ideisofiivQDea^ sooipjcs 4re pztparcd from the ^ucssidc eohched say 

s^f^tx^ b caiic ^o foctD BQ isoflavooe ^iuDoude ^a^asscs aaierial aficr ibe pH at tht ma^criaj is adjusted lo 

toricbcd cpiteml, as can be stea iram it< wluivs conocO' 4,5. £ttcti sacDpJc i> io3t;u]*l«d with ijj ^for/mo, v^hurc ihc 

iw'jofls of tl>c soy mninsscs Alining m aicria I and (he v^.cy folJowing tmymcs aie added lo tbc siojpka* ttsp wtjvch- a i 

iftS cakt poniucjf oCeutt ^p\t^ lOft by o£ ihz raoUsscs ufids la cacb sample: 

EXAMPLE 3 C-Zyittc ^D, Rioptciicasc lOOL. Lactaat 50,000, wad 

In v^xhCf OtpcHmcct. il.c com^r^ti of isodavcpcs to Alpti3-<J^l 6C?0L. TUc «np3cs «e Acd :;caud at 50* C f or 

aglttDonc aoJiiivocci in «v ido1;»£scs is rxamioed Isaen- ^ ^^^^ '"^ sgliicone isoflavEsnc ^ orichtd wy tnoU*. 

^t>« »J3jugatwir.ibs sav flosses ace cDovcrECl :o tSOCa- scsmKCCMl.TlJB agluconc Uoflivotteeonuhcdsojraolasscs 

vonc iflucDsictt, and :ri isoflavcoc glucwEdca ar< :hca ^ '^'^ "ttlyicd for iioflavoot oooicftL 
OTA-cncd to a5:ucanc isoflavooc^.lfr^cxicniof cobvccsJod is Tabic 3 miaSftics ibc cisifibviioa bctwcw ibt vaiioui 

Df ihc joilavacc gJuccwics :o igl»icocc JsolitsvoDM ti forms &fiiofla%Twcs i«akicg f com ibc ?rcv(ouaty di^scribcd 

dctcrroiirt^ ibc quaatiisiJ'^ dicn b5c of tie ccuoeDuaiioD -jaxia^ coooeo iraiioas art iadicatcd as ptru per 

cf (be slucciidc cf aa boB^^'^m family conpicd wiib 4 a2Jica(ppai) wishEn U)c SMn?le, lad as pcroco?lBCS of the 

corrtspaadiag quir.tiiuiivt increasft ot:hc pcrecDwee ofihc toul aoaouai 3f ijjc pwticulir •sofla\-qDc ftjs :otal cf ihc 

agl-Jonc :be stcjc tso.lavonc family, cosj-jgdw, gJu;;osjde, ioci Dglucottt fonns). 

tr\ULe3 

OMAI- OAC- OKUl- OAT- OUAl/ 

^ompli OmExb CeiusL'a UcuStia C^coutrui Ccitftio 3ti^ Dttdzle D&ieacia OJyuliL Oiwirin niydttiit 

SCf Molatiei 
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Tbe agtuciinc isoflai^at cdQteot of ;hc eozyaatically 
:;c%L«J sami)lE:s « ^>tgptl1cuxll]y bijgher ihin the soy inola;i'u:5 
£nd ihc gluccfciido ftrtichcd u:^y cndlasws malcrial, indicating 
it9t Lbc «ii2;>-ciDttc trcitooem convcntd substaatial atsDUzits 
o? gluiCDsidc bofbvones lO aghiccac 'isoflavoats. 5clccdca 
of lb: ftopct enzyme, :nz>'m& coAceoiratioa, pH and it^* 
pcrsturt for the cc:]vci«0B pcimiis aativci^^a s\;baaD- 
tUily All of ihe isofktvcQo slucofi!dc& to aijt^coT.c 
iso/3ivo[is3. 2i> c!cmoDS[ rated bv tJu^ i30f!avo:kt distnbutjoR 
ui tbe LiDUse 50^0 ^od .^pba-G&E 600L Sacaplet. 

EXAMPLE* 

b a tRiJ cxpcrinocni, Uk isoStvoae cor.tc:rt af isoSi- 
V03C ^nfichctl niAtcKal, isoSivonc ^ucosldc cnricbcd 
materioU ^ in i^ca:ic isoBzvoae cnncbed tcftieriil is 
cX£n)jiKd and the dt&Tifbu:!da the IsoilavodCS ia '.cc 
maScdals ib coaipu-«d. Say ccaius^cs i$ <3D*iteEl To a ratio 
wttb waur, A sample of the dilutsd soy nolasscs lS C(ji;ust<;d 
to a pH i$ chilted i icnpcrpiurc of 0-6* C. in in iar 
biit> hi 30 inkiutes, aivj Js ccninlfugcd at i raw of 3W0 /pni 
far 30 dinuics to scpsrcit a ctks -jI isoHavont enriched 
fftaicrijl, Tht ftruiining JMuKd toy otIusmcs bi iticn 



tom^raiufc of 0.&* C id bc io:baib far 30 c];cutc&, ir.o is 
ceatfifiised it j iMc of 3000 ipca for 3D mioui^ S£pafLte 
a cake of isoKavo:ic jjucc&idc cvnchcd m&lcru]' 7?ie 
»miuin& isoBavont glycoside cDncbcd soy Tccl^s&cs a^tc- 
lial is uljusbed to pH 4.5, aai the tazynut G-^iqc 990 is 

.H) edited [o lbc mUeriaJ ai agonDcniRiioc of 3.6 s cr.zyTic/TOr 
g of molasiu oiaterifcL The cdzycic an<i tte isoSavcjK 
;.'ticcsidt toHcbed sa? cDcUssfiS Qixieni] an *Jicd ucaicd v 
5Q^ C. for IS to 20 bovrs lo mnvzn iks ^fiivooe ^uco- 
siC«S (0 a^tucooc uofiivc-Des. A Maiplc of tbc tglucojie 

35 2SGflo%'ODs e&ricfaed ioj moli^ses mntftHoI is daiUed to a 
tcmpcraiuxe of 0.6' C. io ^ kebaih fur 3D .-oia-iitK, unci 
oentrjfiijcd it a nte o/3D00 rpm for 3'3 aixU'xS :c- separate 
a ctks, of i^vcoat isoflavoiie corichcd m«leriii The ctcav- 
cfcd cakes cf isoB&vaQc cpric£ied s3te;3iJ.. isofavooc glu- 
ojKdc cnKt*ed maicriiJ, uad aglrixnic iwiRavonc ^nriuhoj 
matbriul are Ihcti artelvoccd ftvr isotilVDne \snEi;nL 

Table 4 bclcw sbows tbc dbiributicn ot' lbc isoA^vones ic 
ittc C3icc$ of isofiav-ODb enricb^ rul^rlaU i^t^Mvonz fh3c»- 
$ldc ctiricbcd nHtcri;)i» and agluconc iso^Avcco cnnned 

.J, rr.aieriaj. Isofli^^'oac di&:TibuiJoz .s bdicaiftd u peictjAQ^BB 
of the total acoouo) cf !tte parttcila/ isoCsvcne (the lot&l of 
ihE ctraju^fatc, j;]voosidE< vnd z^hixixit rorntt). 
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adjii5K4 la A pH of II wtih sodiuci h>^nDxidc aad ts irct:cd The cffccivcacss of tbc sonvcrtic:: steps 03 be ecca ie 

at 50" C. £Df 1 bo^ u> toa\'«rt i$ofi«vo(K cociugai;s ifi :3e ;lic bcdavoDc distributioD of it)& xaicciats. Tbc isodavcDc 

molasses taisola^'CQegh:ccstdes.A5A3ipitcf the g^bco&ide glvooside ennchcd cDaierial tonuui^ $:giuilcBotly tugbei 

coriched osclasscd is adjusted \t>t pH of 45, is dbulsd to a unouaift 0/ bcEavooe glueosides ti:aa the IsaBiyoae 
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ccriicfiud aakrtal 4nc ;bc a^ajconc isoJia'-Mfii' tciiterul, 
havinij :n iso.iavrjnc '-xi-icni which ls comprised of ilnosi 
cOlifiLy lsoilMtii>a glQcotiiJcs The iie)^JCor,c iso Savons 
rnriuhoL mn&n::! u»nla=nN .'.igmtanlly hi^htr innanls (^f 
at;:L-c3ac isafSavoncs tiian ihc isoStvor.c cl^casiUc cnr-chci 5 
mitsrial a.ic the uiOt:c%a>nc rcrichtd fr.ci^riair havi:J& 
isoflivcivc camcni which Is com^t'vst^ of ilmosi siilvfciy 

tn Ibc abcn-c c:CAffi?l«&, ill jerceniijcs iudicaled for 
^'-OMal-^taisiio, $**-0Ac-gcr.i5(in. e^'OMal-Jiidzin. 
6'-0Ac.*iid2itt, glyciilfi, fi-.OMal-slyfClka, asd gjycilctn 
3(e calculiiwl valucn. Tbc following o dcscripiiTO of a 
tlKihud Cor uuanlifying isoikvjots X doy pradutils. "fhc 
boiUvsoM flic cxtfi*ltd from aoy proclvcj by raiiuM C.7S 
^nm oF sample (spray dried or Cre-y gro'jnd po*dcO wiib 
50 ml of aOfTO spcrtiaTOl/waicr soSvcnt. Tbc acixiurc is 
ilul«tl Tor ^ boiCi as ^oqas lempcraltre wuh «n orbiti: 
shikcr. After t hntirs, the renainiflaj undissiilvrd ndlcriab 
are reawved by filictticc tbxctJgb Wba:a)au l^o. 42 £tls: 
pap^f. Five ml ot cbt filifax Arc diluied wiib 4 of w^tcf 

'rite cxtrecwc isoBavoaes aic scptratsd by HPLC {Higb 
PetfbrciiQce liquid CIiroai*toB:apay\usitJs a Hewlc:( Paci:* 
artl ClSH^-pecsQ rtvctse phwccoluna. The CsaBavancs art 
ifijt^ i!tx cctuoD aod c^tcd wizh a solvent gi^Lcnt 
suiniEig witb 88^ inetbanQl, 10% water, afid 2% g^xcioi 25 
acntiu aud ajsd codu^ with 9890 jttftbaoo) onJ 2% g^acut 
acetic acid. A: a flew r>ic of 0.* mli'mh, *il tUc 
itoflnvoQcs— gcojstiD. 6"-0 -acciylscnistio, ^"-0- 
m4loayl$eoiMLD, gpoisiMa. daidian, 5'*-0-acc\yidaid2iB, 

aod Klyciteh— are clttriy t«60Iv«3. ?c;k dcicctioo ay U V 
ibs-itbtDct »i 200 dtca. WeniifvcaLiOR of Ite psAks vras 
pn^rm^d by H^LC-CDOS spccsmnclcr. 

One noTic'^khti iichicvtd hy using pure sLitndards 
(genisiio, KCciscciAr iJaidzin aod daiidzeui) cbtaiccd troni ,^ 
(sdo&JK !2tcxiciii Compiiriy; Somnicrvilh. NJ. Uct^aosc 
ficiois (iniegrzted .reo/cQiaccnLnidcn) ftcc caJculatsd ^r 
t;ki:b of ibe &bove cojupouods aod Kt ii&<d 10 quamiuie 
tuUaiovni sLoipks. For i]i€ oopju^Tc^- for wtik-b DQ 
puft slaodard&'dn: 3^'4^]ab]c, icspunsc luc'Lon; are usajmed 10 
bt :>f :bc parent moleaiLc bbt cOricctcd for asLccu}^: ^ 
wci^: diBfcrenct. Tlie rCsSpoose factor &r glYc{L:a is 
auumed ed be :bat for jcoisiio coxrcctc^ For aio}ecutaf 
ve:gbi di&ttiice. This mc'thad pror/idcs the quaatines 0: 
t^b individual ^od:ivooc. Sttr com'esYK.DCB, tcdal geiistcin^ 
icial daidzeta sod to'i: g'yclteiil can be ca^Utcd. aui -^5 
rcpcwo) tbc agg;ega!c vci^ of (bes: ccxcposods if all ifac 
ooo^u^Yd Gorsas arc ixovene:! to Cheir ics^ecti^ie. uacan- 
jitgfttcd usnos. Tbese coial&can Also be eamurtd di^tctlv by 
a meibod v&ir,g f.c;d by^lysis to coavcci tbc coojogntecf 
IWmK. 

Hk forefaiog ate mtteiy preierred ectbodiaenu o{ ibe 
invecLVOd. Whoufi chficge» Jcdd olicr^iioos cio tt m^de 
i^iihuut d^puOos fjvm tbe b^Inl ;iad broade.- aspects ibcrcof 
ts $£4 forth in ihe appendjcd ctif 016, wSiich arfr lo he inter* 
pccted in xootdance with the prindpals cf parcru law 
joctudii^ ihs DoctoDs oC Ecuiva'jcas. 

Wltat is clatasd is: 

I. A procus hr o^)iafDui$ an isofiavoDc cnhcbed material 
tiiani acy toobsseft comprising 
pcuvtdio^ a iti:y ouUiUycs :niii«m] coq'.iiiEii^ isoaavanr;*; ^ 
cQitdc:t»i[ig said soy nj^ta&scs cnaisml io that uid cct- 

deo»cd soy qo lasses mi^eiial isctabs at leas; ID^ft 

solids^ by weight; 
Truinuimctg Jatd cccdcnsed so>' niolasScs naierijJ aJ a 

tcTnpcrL'irc ar.d pH cffcciKx rcndc: scld ^od:- 

vonc5 insolLb^c in &aid conclcascd sov moJiSscs 9]«:e* 

rial; 



921 

18 

smmirtz ac fttnlu'.itc isof.avwc enriched mn^erial froffl 
a liquid f;attiiiD or.siud condcnscc soy ClobS>*:5 flitt^;- 
rikl. 

2. 't*ht pmctss IS Nci icitih >. tlaim I utcrem sau: 
insoluble i5of.ivatc cnricijcd oia'.cr.il is scpuiuicd ftotn said 
liquid iVjiCticnl ol $aid cor.der.sed scy molaSScS ni^lerial *jI a 
pH i>r ihoal 5 in aSwel 6.5 cfji3 a l^mpenjlure o? ^ibuiil 0* C 
to Jtbpu! 35* C 

3. Tbc pcoci!$.^ OS sei tbrih is cUin Z 'A^hereia sztid 
.0 insolti^jle Esc-flavone cofiched cilierAl '» separated iroTn said 

liquid t7ac;iDa of said condensed scy c^UsSi^s Dcetcriol £i a 
pH ol: abo^ll 4i. 

4. Tbc prgccs^ sot fdrib in claim 2 c^rsir, £a:d 
insohibte isaHzraK eekHcbed diterU! is scpariuec L-oms^d 

js liquid isction of said cooCeDScd soy molasses tr.aieria] at a 
icmpsjaiurt o£ about 0" Z. to Bboui 10* C. 

5. TUe pnieess d: cUim i birjjzt cooprisittg 53/(i;ijsR ao 
a^UeCUS R:;ixwre of saib coodecsed say eaolasses oialcijtd 
r.aviiij; asclidscjntcatuf ftxjm about 3vfr U) 2li%, by wcigbl, 

'r.i pn;ir ^ptL/ning suid LsoQavjiiv varidicd mc^riil ima 
said liquid frActiori r»f 5tald conicnsed soy mti-osscfi mi teriaK 

6. Iht prwxii 5ci Ebnh in tUittt 1 v^beT«in fM^id 
jccsoJ\ible isoAav^e enr icbed aaaicTi&l ts scpor^ied frcm said 
liquid IracilOQ of ucd CDndcused say molasses material by 
GCOtrifusatsOXk. 

7. Ttaf process &£ set Ibnh ;o ciaira i u*1)erdn . saiu 
ccAtrifug^troo is perbtsed while said cocdeo»ed soy aiola&- 
SC3 fttattrial is a terspcr^turc c| eboat 0* C. :o abets) lO* 
C. aird a pKof &boul 3 to above 5-5. 

h. Tht pnKC5« as set foctl: ifi cl^ffl 1 wtereia sud 
icsoaublc isoflavgae ^oricbcd tnsileriil i» ^epa^ccd ficip said 
liquid &:LCtiGa of said condensed sov aolasses ctiatercal by 
(iUniinn. 

9. The pHX-isci^ ust set forth :n d^m wberu;^ .Sa^d 
fiJiTatxn is pcddrrocd ivbile Said condensed soy cnDla;sses 
maieiicl ss at 3 tcmpeiaiure of about C. to Abcv: ICF* C. 
arJ a pH ol; ab^ut 3 £a oboui £.S. 
IC. Tbc ;!ioccs& of 1 fur.bcr compilsiog; 
for.tiiog u aqueous sjuLrry of siid separatee iso£&'\'ORe 
enrlcbcd maieriid* !&aid isullavnnc enrirhrd mittcKa^ 
oastacpir.g itoHavpcc cosjugnies^, and 
UeftUng said sluiry at a lei^pcnxu^e epd x pH ib: 4 
suQicietu *i2ne period to oonven zsxd isolilsvaK coaju- 
gbies Ed said slurry to isDSsvces glucosides to fbrni an 
isoSavoDe ^ucdiuIb carbcard slujry. 

11. The pcv<x;SH a:^ set Et>nh in cUum 1.0 whereia f^i^X 
acuBcm Slurry of iAunsvcne ennd^ iculeri J hu^ a .soliils 
coatcD^. of aliovt ^ to abo'Jt 13^. 

12. tbc psocess as ^t Cor.h to zliin IQ vilereia 
slucTv is treated a: a pH of &bout G to ibout i^i acxi a 
icnpcr*tin; at about 2* C a> about 120^ C. for a oehod of 
iboui IS dizutcs [o 4bei3i 6 bpui^ ec cortvcrt siic i&o£a.\'Ooe 
coajusaies to Iscflflvooe giuecsides. 

13. The process as sci fcttb io cUiba 13 wfaetein said 
slury is treated at a pH of aboit 9 to about 1:. at a 
lemeecBiim: of about J* C. to ebaui 75* C. for a pcrad of 
about 15 sltdi:ics id about 6 bdocs to convert sttid Isoflavcne 
eonjti^cs to l»flivooe ghirosjdes. 

U. Ibe process of cLaiia 10 furJsc: comprisiogscptraijae 
an isoflavone gluawide enrii;bc J msieridl frotn jtdd siturry. 

13. The proue*^; ^ sc! larih ir» cbitn 14 wherein ^ii} 
isnflivoDc glucoside enriched auii:Hai is gcparaied fram 
said iluny 01 a pH rf nbotit 3 10 iboui 6.5 iod at n 
wnjperaiuic of £boui <?• C. to ai>aui 55* C. 

1$. The process as set fonb in claim 15 wbcrcic said 
ISO fla voce gl-jcosicc cnriciec niatcria: is separata: fwn) 
iald ^try it a teapcraiure of about IT C. tc about 10* C. 
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17. The prr!vx-xK =f c;:itjn hnhcr utni prising, ijcf 

^Ittco^idii. ci;mbc:icg cny.ymc '.vj;h suit^ is^irjyvons ^ly* 
cCsJd«& in juld slurry a* i iciii^cislur^: and a pH a u^k. 

ajjlLCiinc 'Kilbvincs m Icrm an :iijlu«)nc L»:i>H::vnn« 
&Tiri::hcti slurrsi. 

IS. The process n» sei t'oitb b claim 17 *vbcreEn said 
takyrac is ccMacJcd v^ahsaitl ^soatvc^nt JODsi^les :o said 
sbiry a » pH of Hbo'.it 5 to fiJtwui 3 ^nd tii a stmptrattut cf 
ibom S" C. 'jQ ibiul 75' C fcr ai l=ast About 1 hcyr. 

19. Tt:c process as farih in cUiifi 17 wbwa cjTjtan- 
[ng in ozynt wiU) s^id isoflavone ^uc^sidcs :a slid dvcry 
ecmptiscs i(klt!^ u eSictive Btooura o: a suppJcniemal 
cDzyme Id said shirry. 

2(3. The piTx:css as wi fcrtb ui cUim 19 wbcrem said 
iiapplenxDiai eazyai* compnsss a sacchandasc ttizynoc 
ca^^^le of ctf aviQg I,4-g)uco6idc bdods. 

21, 'ITic process of claim 17 fuf:hG: ra.Tipiisij:^ Kpartticg 
ar ajilttcoiw isiiEllvor^ cnmched raaicriil Tram sa'A slurry. 

22. The jJrticts^ M RCt fcrlh in ciiim 21 wherein said 
ngluoaDC Is^B^vDcsc cancbcd nDDtcfUl iS sepanUfl fioai soiji 

sluny a pH of <baut 3 tc aboui 6.5 ££td i( d texpcmture 
or abotti 0° C. to aboui 35* C. 

13. Ibc process as set fbrifa la cUim 22 wbeieio sdd 
^glucofi^ isoAavQDc cnrxhcc luiiicaa] Isecpartied ttom Slid 
ilufry It a teir (vera tew of aboat 0* C. lo abcul iD* C. 

24. A process ot obiainu^ an a^ucoae Lsofi&vcDC 
cnrictied Di*tcra] from soy molasses CQcuai^jing isoisvonc 

provu3ij:g k soy mlasses mteriol cauaaioififi isi^fisvoiic 

irw.Snjj wit! taw rwUsMptTnaltrtal tvt a p^ritnJ of limit il 
z pH and a t-:}tnp&T:ttuc« ^wlivk lo CLir.vc.'L jSOl1a^n« 
«:0Dj.i£»ies to isofiavoee $lucaside&; ^ 

gIiicQGuic& lo agliscDae Isofjivooes u^cb isofl^vone ^u- 

ccsidcs iji 5L2i2 soy malassc^ a: i pK snd b tcnpcr^ciarc 

■at t tijit sit&cicSiX 10 COO'^ ^^a^-oas ^uc9»d(& LO 

afl'dCOAC isolla'inDixs: 
coodeasios said fiery mol&ssss Dat^ri^l SO ibu ^aid con- 

cki^ say [rdI asses d^ierul oocul3s at b«st 10% 

sclsds^ by v^ct^bt; itrd 
scpAjetii)^ aa ij)wlubb a^ucooc isoflcvoix snricttd ^5 

iTialcrluL rrom •! liquid fruLiJcii ^Ir iciit} conOenseJ saiy 

(nblazkses. 

25. Tbc process as &b1 fonb io cUcm24 ^riicrcomp/i&ic^ 
ffTTTnipg en 5^ucous cciaure of said cc^?dcns«l soy aola^sfs 
ma:erLaJ btviag a^Iids ootjcql ol fcois tbotu 3^ to aboui 54 
25^ » by wcistiu prior :o ccfivctiiDg uid isoQavooc cooju- 

26. The pmoEss as iet rocch to daicc 24 vvhcreui said soy 
molusM jnaiccii^l is ^ccAtcd ai a pi ] of ibcnii 6 to about l2.5 
4ad 4 tcmperacirt o< abow 2* C ro about 120* C- for a 55 
period of at hzii about J15 miauics to coRvensaid isoflavcfte 
eoajusailcs iQ isofiavoae ^Jxicosidea. 

27/l1]o proctss as SOI fjnb b cLaJx 26 wccreiosatd soy 
cDolo&scs itiaie.-ia) is itcactd ai a ?H of nbOKt '.o abciil li 
and i\ a ;cinpcraiurt uf ohwil 5"' C Uj ohnm 7S» C. Ibr i nr* 
pcritw of ahimi ^5 rrbiuics lit oftti 6 nours 10 cmvcr. sai;J 
£So£2%'Qne cos^u^rcs to iscflavaoe ^ccsi^. 

25. The pTOoess as jei ^ni In dalm 21 wbcr^m sajd soy 
3]3la2S£s cuieniil LS treaicd li « pK of about 11 aad at % 
icmpc/ttutc of abDUiS" C. 10 about 50* C. for a period of « 
Dboii; 30 laitiuics to sboui I hour lo convcri said isoflavoc; 
cortjiigaics to isofli*'oi5c gJycosJaes; 
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2V- The yraccss Stl :bnh *.i cairr. 24 wijcrein saW 
c.-t7,yn}c A onta::?cd wi:.i sart Lstiuwnc eluto^idcs b said 
£<ry molasses it a pH o: Jtboui 5 to «ctt 9 i.yJ a lempctacvrc 
ol* abgui 5* C, ic abcul T5" C. fcr at icast about \ botir. 

3D. Tic pnxcss as set lb fth Ift chjcD 39 •J.-Ij^ein said 
eR«>*?iit ist o;iq:icii:J wiih said istifh^ans ^lucos;o«s in SaitI 
WW mo'j&scK ai a icnocraiUft ahivil 35*^ C. in jbtml ^(f* 
C* 

31. Tbe procsM as sc( foab ii; cloir. 24 w*: ere to coDtac- 
iu :os ao cfizytTi^ ^ith said isoQ^vacie gjucosldcs ia a2.td soy 

mojisscs ooir.pnsos adding aa c&ciivc arzcu?' of k suppU^ 
msistat cczyrac to uid soy siohsscs. 

32. Hue proccfs js sc! Ibrth xr cU:m 31 where Id said 
s\J?plc[QCDiat cnTV'iDc comprises a s£c;h&Kda5c cAzyoji^ 

15 capable of dcavlog 1.4-sIticCside boi£d$. 

33. Ttc pxrcsss as fonb id clao 21 wbcrcio saitl 
s'jpptototal cQzyuc u sciccicd f/oio a jroitp of ec^zymts 
coreprtsiDg an alpja-^ucosidase tnz31.DC, a b^U- 
li'iuoosidasc cazymc> « bcia-ga;aciasidase cosycat, a gluco* 

3n AnyEase etr/ymc:, a pcctinxsc zz\V:^^.v.^ and Mimbinalti:tis 
ihemor. 

34. T%l6 pxciss a£ s«'. forJi in cUia 24 wbereui said 
bsoiiibk aKLuDooe tso jflvone toncbed ai&(efi;il is s^ptrM^^ 
ZcoiD said liquid frtcnioa of said oondeoscd soy jcol&ssss 

:* DDAtfinal at a pH of >bout 3 to abooi 6.5 add ai a '.copcraturs 
of about !?• C » aboiil 35* C 

35. Tbc procus as sst forth ic cla:[Q 34 wbcictD SJid 
^nsolvble ^Mcone JsoStvotic cnridied ouicnal ts scpiiraled 
fraci said liquid framaoo of said Ccdddoafrd soy molasses 

JO maitml i\ a tcnip&rftture of aboui 0* C to abouj lO^ C. 
3fi. The pccous as Sti {brth in zlziai 24 vrhcccin said 
issolublc a^cooe udQuvoac esrlcbal malenal is sepzistai 
Cruffi said liquid Cnciion uf said u::-ndsased soy cnuiasucs 
mabcn'at a pK of about 4.5- 

37. Tbc prccKS as set £bnh ir cJaiia 34 wherein soid 
iosDiiublc a^ucofic Isofitvote eiiricbsd maiccioi is soporalctl 
from ^id liquid &^ion of &aid ccitdeascd soy ;iio[ft^9=s 
SMicrJal by ccnDi^[&iioo. 

39. Tbc process 4s set Ebnh io c;a;(o 34 whei«*a said 
io&oluiblft i(^bOQa& isofiavone enriched xDaieiial is separated 
IroiE 2aid iiquid Iraciiioa of said coodcoscd soy x^Easscs 
m;irdal by 5fc:aitOB. 

3>. A process for obiaifliDfi ar. isofiavo-:e eririchcd 
mzlerial, comprisiAg; 
extracting a otfiiexi&l ssiec^^d from the gnivp coossstioj oi 
say fVMir. soy mctil, s<ty grus, soy iliiktMs ar a mixiure 
[hCTOo£» wit'o 30 eaciracta^ji selcaed Tcoaj (tic group 
coEsisiin^ of water adjas:td 10 a pH of Jom about 33 
(o abouT 5.5, aqixotis mcfoaool, iquton s etluiDot» aque- 
ous isopropyl aloobol, or aqutoiix propyl aloohoX; 
scpaiaiiog said cxtracumt irran cc&tduil soy nut^naU 
inachi'Gc \r Mid e^cuaaiDt to Icrm s soy iqd1ae$ss 
iDatef.6i <033iai£uog isoflavooes; 
cDodcr^sicg said soy moZa^ses oaienal so th&t sa^ ccn- 
dc4S«cd soy nxlasscs ciaitiial cozuiLis «t least t[W? 
soadsu ty ^.xighi; 
CUtDiaioia^ sold oosdeosad scy 3Ui!is&:s milttrlal at a 
icmp^;)t\tr^ and b pH cITocuvb >o render saiii isoflf 
vuQcK iDz^bJe to said cunderjlicd Miy =aolasiies male^ 
Ka]; a:id 

scpaiaiiiq; no insoJaWc isoflav-oD© earicied ciAterial fcom 
a liquid fractiOQ of said coode^^ied »v xxjolasssft cutc- 
riaL 

40. The prODcss » £ct Uizxh io cUia 39 w^tcio siid 
LDSotubie isoQa^'oac earichcd material is separated fi^ia s££d 
b'fitiid ffaciioa of said coodeascd soy molasses mrcriaJ ai a 
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stuDt C- 13 s:ciut 35* C. 

41. Tlio pjDMS5 15 w: forth in ctaim 40 **Ont<'m S^id 
insaJiibk isoiiavoac coriched mJ»t«ri3l vpsra^cd t'-on; sax 

42. Ilie prxioiwi as sei .or A ir daim 40 ^'herein -saiU 
intoltoblc iSOa^vODC cr.oetiirf ir.HlcJial is geparoied im-c: wid 
licirid EracnioB of saW cowletjsed 5oy molsssfcs maarEi! ir a 
iccpcnsune of £racr. abouL 3^ C lo gbov: tO" C. U' 

43. The pt^xss %s SCI font in dtim 3^ 'a^iwiti: 

i^id soy .tioJbs&cs rcuLcrial coa^aios isodavd/sc Kotiii- 

tai^ soy molasses m»[trial is ircaicd a pe^iad of time 
01 a pH lad 1 lempcfatUft tffccliv; to coRvtri 
voi< coftj unities isofiavonu ^luuo&lcc^; anc' 
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ar iasclabU iiofti*'Ofw glucasid:! enrichtd tnuiiriil is 
wpvaisO fma ^icl liquiJ K-aaico of six aont;i::iS^C 
soy raclasscA materia]. 
44. fbft px>ce« as se; for^i l« daJm 39 wfacrsia: 
M:<i soy a^lastes ni-<rin: cc:;tains isaRDV3.T& sJaco- 

ap cn2>'aK capable of sttaviofi isoftavDoe B.lvicosi6es to 
2gjuconc iscflavoDcs s ooniacKd vKtb isolldivons g>u* 
cosid<fi a said »y xoJiSScS at o pK acd a Jccr.pcidian: 
far a time sufBcJstii lo ct^c^^'cr i$otl«vo3t glucowdrt (o 
*Slueo3< rfcflftvoncs; wid 

in 1350 luUc ajJucDoe isoQaMJfit inricbcd rwitciiiJ it 
scparited Ucm saatl fracUDU of Sflid coodcnscd 

st>y molasses (nai<K:il. 
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RKEXAMINA'HO.V CERTIFCCATE 
ISSUED muEK 35 U-SlC 307 

THE PATtKT 0 KEJ^EBT AMEKDtD AS 

NUtttr a\dkmi< lA tatiff bnckeU [ ] ayswortd In \ht 
pkfaU* but has ddeted «Dd la oo teiger a put of tht 
pkttot; UMttr pTlnlMl la liaba tsdltartes «)d|jU9Qi mtudr 
u> tfaB paifiou 

AS A RESULT OF R££XAKa>'AnON, U HAS QIuLV 
DETERVJNEOT^IAT: 

ifflcoded, 

Qii2fi 2, 4. J, lud 84 depMXSuil oa in Brcsndttf caii;a, 

ane ^efrmifliic) Vi be patenUfrk. 

I. Aa MDtUvooe cnrtcbed atlcntU comprjaDg 1 oiitchai 
emitSoBD^ it Iftut [li^Jcfirtt tfoiU«<u)M $tykttVbC ttm a 
soy ^^w^^^iMt nuiuai, nid boAivofip ooauUbtw^ B^ntuiii 
bdfi} imokiblc ia m iqeous mf^ren Kt 1 (cmperjliix ot 
fj^m «!iaeal O*^ C. k» iboul 35* C. cntf ssid tacfayfocfi 
contemns tnaSmai ctpnudnbtg Imoss ortM. isoftavont can- 
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JL fTbtt nnfUvBAft coricbc^ dr^lftrUl cbiro I whexin 
^ xaidj/n aoflivocc ccfichcd Piicail which a aa *g?ncooc 
• {*9bvoo« vorScbftd 0«:mvl coaprUiciC 1 oava^al taaita- 
thg *t tc^ twa ighiccnc isotlavoncA upmltdl frovi a wjr 
oiDlsau mUcruJft £Bui t^iwcDc fsaB^voac cssUiiuat 
,^ □ilnisl being liiiohU>tc ifl Aqucows m^diua it 1 Icsk- 
pAratun ttt ftoda abeui OT C. to abou: 3S" C 

7. Aa bodiuotiC ttsicbc4 CB«Ua;tJ» con^cisi^ a >olid 
DttEriBl tcpukkcd from & 3C7 ^^^'"^ maleri&L, sid wsu) 
aiitE!jii fiOQtuicpf at kasi ^wo] r^/re boflivciM whatin 
]i or kair onf cfsaid iscftavoius a tat aoitr^w eonjoftie 
rrUatiifiw Am gnmp coraitfin^ ^ fi'-O-nabivlltfTiot^ 

oiiwjfavofw^ioeDh;^ sttecttd from C^a (racy eouuti'^ <^ 
f«ntfr£n And deUtsb^ ana at iiojs ana £fni4 InCtoMcmi is 

3C anatbcwIat|taviM«xr/fcfa^^9R;cnij7c^^^ 

9. '^'1 iwflavvDfr caricM matonS [of cUvn 7 
ta^kui3tt e^ripnwi; a solid nuiiTi^] jMparaitd frtm Oi 
%sy m^kstts nmviai wfrXcA ca aa afi^ucow iaoOiWDfie 
cancbul toitcriai ooauioins u least cwo 4S)ixooDt Iscilk* 

3S vtir.c&. 



(11, REEXAMINATION CEKTIFICATE (4434th) 
United States Patent <io) Number us 5^o^w ci 

Waggle et fiL (^^ Certificate Issued: Auj. 28, 2W11 



RECOVERY DP BOFLAVONES FROM SOY 
MOLASSCS 



pS) IflvtDifli*; De)fle It >VtaBlc. A'- Lotii; Barton 
A, ftrjim, llaiytrtlt>' City, '>5tb of WO 

(73) Ptvtelii T(xhBO>livl» iBtarnsttoiutp 

Inc., S(, Uut^ MO COS) 

Kfitxtifrta&llDii Rsqutst: 

>Cc. 9aw5,5W, Dec. & 1999 

EtMxaoilliitbB Otnl&atA lor: 
filnt: Dce.3kI99l 



eisd fiBin. u, tm^ tow H» jjtti^u 
134«^*24rt«.l 



(51) 
(52) 
(3»> 



rat.CL' 

U J. CL 



FtcU of Sorcb 



OH^ ^BUCATIQSS 
hotcio TccbcofeftkE tTttemd^Ml, tec. ieicnuS cicx^ 

mi.' 

Aglocdac (3tdi0tcA fraa SGjbetnr, Tbe Joticcil of ibc 
Aoifttis^ Chta»al SacicLy, vo3. £3, pp. Dec. 

^ ciied by cXLoaiOFr 

(57) AfiSTOAiCT 

Meikods £br racov«rio£ inStvoDO aad duimivu Qiucoi 
Cipm soj aalisttit in riti^flftwf la * fljit cidbodiDcsb i 
Bulfc^ ift iHftdattd fa. wfaicb iB0^iv»«s «ra tttoPti^ 

tD otbcr bnna. la i icconJ rmhnfinir ia, i cstthad k 
disclotvd 'wtDtiby ifDDyvoao C9>cj'jgm cddvcrbiI id 
ihum^v WbiM it 1^ 9oy Qkiuii jiKjf to their reoOT 
Is i ^iid <D^oddKii;, 4 motbed » dUcleae£ is wtccSi 
[fiodcvoccv ITS Goowm^ t9 Uidf AgbiBore £am wJb3c b Lbc 
M]r ffiueriU intf pif-jsr to dicLr cecowcy. A£t» dkcki&6 ice 
viiiau» iaofiivoDe boricbMl pwduclc cbtiiaed tow 39* 



